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As part of the effort to investigate ideal nurséapitat criteria for Rio Grande silvery minnow
(Hybognathus amarussilvery minnow) the U.S. Bureau of Reclamationbuquerque Area
Office (Reclamation) contracted with SWCA Enviromta& Consultants (SWCA) to conduct
nursery habitat monitoring during 2006. The obyecbf this study was to determine whether
inundated, low-velocity mesohabitats with emergegagetation (terrestrial or hydrophytic)
attract spawning Rio Grande silvery minnows, grdeithales, or larvae. Because of low spring
flows during 2006, such areas did not exist wittiia study area, and this type of habitat was
simulated using either naturally occurring or temgpidy constructed shallow, low-velocity areas
and substituting hay for naturally occurring tetri@$ vegetation.

The silvery minnow is a moderate-sized, stout mmneeaching 3.5 inches in total length, that
spawns in the late spring and early summer, caimgidvith high spring snowmelt flows
(Sublette et al. 1990). Spawning also may be trgdydy other high-flow events such as spring
and summer thunderstorms. The species is a pedpgigner, producing neutrally buoyant eggs
that drift downstream with the current (Platani®3)p The eggs hatch in two to three days, and
the larvae may continue to drift or become retaimedackwaters or embayments. The species
normally lives about two to three years in the wiitural flow regimes, movement within their
limited remaining range, and habitat diversity ianportant to the completion of the life cycle.

In 1994, the silvery minnow was classified as egeaad by the U.S. Fish and Wildlife Service
(USFWS) (Federal Register [FR] 1994) and has besmsidered endangered at the state level
since 1979. Historically, the silvery minnow waseasf the most widespread and abundant fishes
in New Mexico. The species has declined as a re$uthpacts from dewatering, channelization
and flow regulation for irrigation, diminished watguality, and competition/predation by non-
native species. The species is endemic to New Mewbere it historically occupied large rivers
with shifting sand substrates. The silvery minnawrently occupies less than 10 percent of its
historic range and is found only in the Rio Grarfceam Cochiti Reservoir downstream to
Elephant Butte Reservoir (Propst 1999) (Figure 1).

Silvery minnows prefer low-velocity (less than dnlsec) and shallow water (<0.4 m) over sand
and silt substrates (Dudley and Platania 1997).séyr habitat for larval fish would ideally
consist of slow-velocity slackwaters found in islefloodplain depressions, and inundated
arroyos (Porter and Massong 2004a). Early lifeetgggg and larvae) are especially dependent
on these low-velocity habitats (Porter and Mass20@4a, 2004b). Previous studies using gellan
beads to simulate silvery minnow eggs have showan [thw-velocity inlets and shelves have
retained higher numbers of beads than banklingtardigh-velocity areas (Fluder et al. 2006).
Emergent vegetation in these shallow-water, lovosi&y habitats also serves to retain beads,
eggs, and larval fish (Fluder et al. 2006). In #ddito this, it often slows flows and provides
food for larvae and adults and cover from predafigi@ssong et al. 2004).
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purple, the Isleta Reach in yellow.
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Previous restoration efforts in the Middle Rio Giarsought to restore and create such habitats.
Constructed inlets and embayments retain silverynow eggs and larvae as well as attracting
free-swimming fish (Massong et al. 2004). A drittne (inundated area with neglible flow
occurring in the back of the inlet) is especialtyportant for the retention of silvery minnow
eggs (Massong et al. 2004). It can be assumedhbatilvery minnow is using inundated, slow-
velocity island and bar habitat similar to the wayould use historic floodplain habitat: as a
means for the retention of eggs and during edeystiages (Fluder et al. 2006). Silvery minnows
do not typically occupy stream reaches dominatedtiaight, narrow, or incised channels with
rapid flows (Sublette et al. 1990; Bestgen anddpiat 1991). Critical habitat for the silvery
minnow was designated by the USFWS effective Felrued, 2003, and includes the
Albuquergue Reach of the Rio Grande (FR 2003).

Emergent or inundated terrestrial vegetation is possible component of ideal habitat for
silvery minnows. First, it is necessary to detemrtine mechanism by which minnows could seek
out emergent vegetation. Although well studied, ynaomponents of the olfactory system in
fish are not completely understood. These comparegopear to vary widely in different species.
It is known thatBrycon cephaluga South American ray-finned fish) exhibits alareactions
when exposed to a conspecific skin extract (Idalef003). Fathead minnows (Cyprinidae:
Pimephales promelasespond to skin extracts of both breeding andoregding females, but
only to skin extracts of nonbreeding males (Polletkl. 2005). Other studies have demonstrated
changes in the relative size and morphology ofctdiiy organs in zebra fish (Cyprinidd2anio
rerio) as fish mature from larvae to adults (Poling &ndnjes 2000), suggesting that scent cues
may play a more important role during periods gidadevelopment than in adult life. However,
there is little research that suggests that Cygamior related fishes respond to scent cues in
seeking spawning habitat. Field observations afaid and ready-to-spawn female in an area of
inundated terrestrial vegetation suggest that silveinnows may actively seek these areas of
decreased flow and increased forage to spawn (MtelR@ersonal communication 2006). It is
possible that emergent or inundated vegetationdcprdvide ideal habitat by way of lower flow,
cover, and increased nutrients.

The University of New Mexico and the USFWS have rayed silvery minnow populations
within this reach on an ongoing basis. Generaltlg,data collected indicate that silvery minnows
are rare throughout the reach, with many of théviddals collected being adults (Dudley et al.
2003). This data set indicates that the populat@y benefit by retaining eggs, larvae, and
juveniles in upstream areas like the AlbuquerquacRe where those fish can contribute to
population growth and aid in the recovery of thecgs.
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Sites were selected at four locations within theu§juerque Reach (Alameda, Montafio, 1-40,
and South Diversion Channel) and at one locatiothénlisleta Reach (Los Lunas) (Figure 2).
The sites discussed in this report are Mofitan®, la#d Los Lunas. Methods used were those set
forth by Michael Porter of Reclamation (personateoaunication 2006). Ideal sites had low or
no current velocity and depths between 20 and 30 Wifmere such sites were not available,
artificial embayments were created using silt fencilt fences were placed mid channel and
arranged in an elongated horseshoe shape withutlre pointed upstream, creating a reduced-
velocity area inside. Two rectangular hoop netS ¢0.0.5 m, 6.4-mm mesh size) were placed
next to each other and within the silt fence embaymA nylon mesh bag of timothy hay was
placed in the cod end of one of the two hoop retgperimental”); the other net did not contain
any hay (“control”). Both were securely attachedh® substrate. Two square quadrats (0.5 x 0.5
m) fitted with 1-mm mesh were placed under the smmtion of each hoop net. At each of the
sites were two pairs of hoop nets, a total of gpegimental and six control units.

Sites were visited daily between 9 May 2006 andNMedy 2006. First, water-quality data
(dissolved oxygen, temperature, conductivity, sipecionductance, and salinity) were recorded
before water at the site was disturbed. Next, hwetp were carefully untied and moved aside so
that the quadrats underneath could be inspecteifoGrande silvery minnow eggs. If fish were
present, they were identified (noting gravid silveninnow females), counted, and released.
Hoop nets were reset and quadrats were replaceerneath. Finally, water depth and current
velocity were recorded for each hoop net. Unknoish §pecies, major changes in water level,
and anything else of note were logged and photbgapif appropriate. Appendix A contains
photographs of each site.
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Figure 2. 2006 Middle Rio Grande nursery habitat monitoririgss indicated by red font.
Reclamation-funded sites are Montafio, 1-40, andlloss.
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Over the 18-day sample period, 26 Rio Grande silm@nnows were collected from the nursery
habitat sites at the Montafo, I-40, and Los Lurragept sites. None of the silvery minnows was
gravid, and only one egg was collected; 222 lafgpecies undetermined) were collected at all
sites. Table 1 summarizes the results, and thedatihset is available in the attached Excel
spreadsheet (Appendix B).

Table 1. Summary of Fish and Egg Findings in Hoop Nets anddpats during the 2006
Nursery Habitat Study

Project Site Unit Minnow Gravid O_ther Minnow | Minnow
Adults Minnow | Fish Eggs Larvae
Montafio Experimental 7 0 8 0 2
Control 1 0 15 0 2
1-40 Experimental 1 0 55 0 4
Control 0 0 47 0 20
Los Lunas Experimental 11 0 137 0 96
Control 6 0 171 1 98

Water-quality data are summarized in Table 2. diudth be noted that the sites were not visited at
the same time each day and that for some watertguysrameters, large diel fluctuations
existed. For example, during this study, the mdannel at Montafio had an all-time low
temperature of 15°C at 9:15A.M. on May 12 and an all-time high of 26® at 3:00r.M. on
May 21. The USGS gage at Central Avenue indicatetl ftows ranged from about 550 cfs to
about 750 cfs for the duration of the study (Fig8je Within the main channel at Mofitano,
water quality ranges were: temperature, 15.1-°2K.9dissolved oxygen, 5.58-8.9 mgl/L;
conductivity, 205.1-327.96/cm; specific conductance, 226.5-32if3/cm; salinity, 0.1-0.2
ppt; water depth, 0.15-0.45 m; and current velpciiyi9—-0.63 m/sec. At the hoop nets,
temperature range was 15.0-2T5dissolved oxygen, 5.15-8.26 mg/L; conductivize8.9—
334.5n8B/cm; specific conductance, 252.9-3228!cm; salinity, 0.1-0.2 ppt; water depth, 0.12—
0.32 m; and current velocity, 0—0.5 m/sec.
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Table 2. Average Water Quality and Flow Conditions for BMhain Channel and Hoop
Net Sites during 2006 Nursery Habitat Study
. Dissolv- Conduc- Specific - Water Water
g:'tcgect Unit '(I;ecn;p ed O3 tivity anductance (Spa;)lguty Depth Velocity
(mg/L) (nB/cm) (nB/cm) (m) (m/s)
Experimental 21.8 7.03 296.6 316.0 0.2 0.83 0.06
Montafio | Control 21.8 7.10 295.6 314.4 0.2 0.65 0.04
Main Channel 215 7.23 291.7 314.3 0.2 0.91 0.47
Experimental 21.0 7.26 299.6 3185 0.2 0.60 0.03
1-40 Control 21.7 7.13 304.6 320.8 0.2 0.61 0.02
Main Channel 20.8 7.49 297.5 323.1 0.2 0.77 0.42
Experimental 21.4 7.59 383.6 411.0 0.2 0.8 0.04
tﬁf]as Control 21.4 7.89 385.7 411.1 0.2 0.9 0.03
Main Channel 21.2 7.52 382.8 409.7 0.2 0.79 0.45

At the 1-40 site, water quality ranges in the maimannel were: temperature, 16.6-26.4
dissolved oxygen, 6.28-8.54 mg/L; conductivity, Z6632.0n5/cm; specific conductance,
283.4-331.6v65/cm; salinity, 0.1-0.2 ppt; water depth, 0.14-088and current velocity, 0.22—
0.67 m/sec. At the hoop nets, ranges were temperatid.0-27.5C; dissolved oxygen, 5.38—
9.34 mg/L; conductivity, 270.0-339.&5/cm; specific conductance, 311.9-3501@/cm);
salinity, 0.1-0.2 ppt; water depth, 0.11-0.27 nd aarrent velocity, 0-0.27 m/sec.

At the Los Lunas site, water quality ranges inrnian channel were: temperature, 16.0-29,6
dissolved oxygen, 5.46-9.00 mg/L; conductivity, B8#68.4nE/cm; specific conductance,
370.2-441. m8B/cm; water depth, 0.03-0.55 m; and current velp€it24—0.68 m/sec; salinity
was constant at 0.2 ppt throughout the study. Athtbop nets, ranges were temperature, 16.6—
29.6°C; dissolved oxygen, 5.90-9.20 mg/L; conductivit§06.0-475.2 nB/cm; specific
conductance, 353.5-4415/cm; salinity, 0.1-0.2 ppt; water depth, 0.12—0d5and current
velocity, 0-0.23 m/sec.
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Figure 3. USGS hydrograph for the gage at Central Avenué¢hieistudy period.

Future monitoring of Rio Grande silvery minnow rams habitat should build upon the work
completed in this study. Little is known about h@yprinidae respond to non-alarm scent cues,
and even less is known about such cues and thersiminnow. It is possible that silvery
minnows did not appear to respond to the dried tadige because it was a non-native grass.
Future studies might incorporate dried native vaty@, either naturally occurring if spring
runoff allows or gathered from the floodplain iresdle A more methodical experimental design
should allow us to ascertain whether or not silvargnow are responding to vegetation.
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This work was conducted with funding from the UBSireau of Reclamation, Albuquerque Area
Office. Dr. Michael D. Porter of Reclamation assistin creating field and data collection
protocols. For SWCA, Sarah Beck led the fish idemaiion and field data collection process,
assisted by Burt McAlpine, Jeanne Welch, Matt Mddfi] Heather Timmons, Andy Hawk, Josh
Sammons, Patrick McKnight, Carly Welch, Eric Batk&teve Shoup, and Matthew Martin. Burt
McAlpine prepared the maps, and Deborah Risbergtmeatechnical editor.
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Picture A.1: Constructed low-velocity mid-channel habitat atritégio. The hoop net on
the left is baited with hay, while the hoop nettbe right is a control.

Picture A.2: Los Lunas site. Hoop nets are located in a ndydoakcurring shallow, low-
velocity inlet.

SWCA Environmental Consultants A-1 August 2006



Silvery Minnow Egg and Larval Fish Monitoring in idery Habitats: Summary of Findings Report

Picture A.3: Hoop nets at Montafio. This is a shallow, low-veioftat located
immediately upstream of a mid-channel island.

Picture A.4: Los Lunas site 2.
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Picture A.5: 1-40 site 2.
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